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^ * ©H 1 *8 4: HuflBtS 1 © h 5 > * ©IS 2 
fc©|fflfc»W©»ito?*#*bfccrfc*tt«i:bT^ 
5. ««a9B*©*93ttN |»#9I4~8©fiMx 

#>©3HI3$©3PJ!£*5V->-*\ Hui3^1©b-7 >$;**© 
g§ 1 flfiSfcHufB^ 3 © b 5 >$>;**©sg 3 WMiKDmiz 
jfc5©«3fc*?*#Xbfcii.i:*tt«4:bT^*. 
[0 0 3 1] W#9U 0 E«©»Btt» it*S4 

~9©'(5m4 > ©^l3Si©^WK:*5ViT> iufBSU©b7 
lSiSV^ 21liCF^t:f 1 on >f> 
■y-*JBRU «WBJB2©b5>y^*©»l«atR0 t SS 
' 2«ffi©IWC*2©:3>5 9 >tf**RU 1513^3© 1- 

5 > s>x * ©^ i v» 2 mei© n 3 © 3 ^ 5 s 

[0 0 3 2] *fcx 1 "l I3«©*ratt, IS*«4 

~ 1 o©ran#©9waiR©&WK**''^ Hyf3^ 1 © v 
9>^^©»3mai:itriB*2©>5>s?^*©j(is2 

WM£.<D?&lCm (m^l) <S© > 5 >^;**£}¥AU 
Bul3m<i© h7>^^ SrSufS^ 1 © h 5 > V^-^iJ 
KCStobfcCfcfcflffcfcbTV^. *fc % If* 
SI 2IB«g©969§& Sf*JSl 1 K«©»9Hc*V>Tx 
tufBmfll© h7> <>'X * ©£■* ©B 1 2 m@ 

©H^^n^n^ v^v-y-ftssusb&c fcftw**: bT 

V>3. - 
[0 0 3 3] *fc; if**l 3IEW©«QIHU ! »«9J4 
~ 1 2 ©fiin*»©3HB«©»fiBK:*v^"C'-, fu!3Sg 1 © h 
5>5>**©*imffifcSrlB*3©h5>5>**©JB3 
mfiSi:©F^t:n (n§ 1) l®b7>y7j'SSA l U 
mif3n<i©h7>^^^*milB^3© . 
^3-l»C««bfcCi4:*Wai:bTV>*. It* 
111 4Ett©*BWtiU W*ai 3K*©*Wt*V^T, 
8513 nfll© V- 5 > 3?* * ©&* 1 IMS VSB 2 ftffi 

[0 0 3 4] §1*311 5IB«ffl*Mttx 11*914 

~ 1 4©ran*»©9Iia«ffl»tl8C*^T, ffiTffBMl 2© b- 
5>S>yi*©*3«aSi:1lirE*3© h5>i>;**©JB 2 
«S5fc©fHKp (p^ 1) <l©h5>S>X*&#AU 



itflBpfS© 1- ^ >S?X* fctufB^ 2 © h 5 VS?**^* 

ill 6f3©©^tt, flr*9ll 5E*©*8«3fc*V\T, 

fiJIB p fll© h- 7 > S?;* * ©#* ©^ 1 ftS&tJ^ 2 

©Mfc-tn^tun^v-y-ftasiRbfeikft^afcL/T 

[0 0 3 5] C©»IJifcj3^T, a-h^'S*** 

# F E T * b < ft H E M T (HighElectron Mobi lity T. . 
ransistor) ©»6\ H ft 6 b 5 > 5?* * © * 1 Sfiltt 
-!7*-h«fig, £2*&ttV— ;*fltffi, %"2>wmtw<< 

>y**©»^ h7>^^©^i@eitt-<— 
xi®, mi 2 mmitx- s. v z mm, msnm^);** 

[0 0 3 6] 

[%ffi©SEMl©^ffi] ttT, 

^ i o o©@3ssiaT-fes. i©la{c^iv^T^ sg^i?, 

18tt. C©[H!i&4'f >^^^^?i:B^bfei:t©4S 
Z, tt*ffl7, 1 8^5,=.©[l£&S:Bfci:§©-< 

[0 037] 3 1, 39, 4 3 fc£F E TT-feoT, f— 
Y\Srf(Of— h • V— ^m©S£JI8jti:bT^Cg8 
1, Cgsf, Cgsa ft*U *iSn>^^^>Xi:bT# 
4-gml, &mf, gma ElC^bfc 
G, S, 'Dtt**l*ix, FETOy-Mi, V-XS 
m, f'l/-f>lltfe5. -rftfoft; Jg?3 2, 4 0, 

4 4l4*n-?nFET3 1, 3 9, 4 3®b'U'f>S 
fig, 4g-?3 3,4 1, 4 5ii^nFET3 1,3 
9, 4 3©V— 8f3 4, 4 2, 4 6tt^fl? 
tiFET 3 1, 3 9, 4 3©0 , - r hfBarc&£. *fc> 

5 0 fcMfiififil R o * * 'tSfo? & * o 

[0 0 3 8] ^<Dimj >vt ^iooit v-^** 

OFET31WIT, hSStt-caxa— MSEttb 
fcFET39hFET 4 3 fc J; b— *lSj©i9fll*ffoT 
V>3o FET3"9©'KU-f>4'0fcF'ET43© 
V-X4 5©Sa»Ai:i»?l 7fc©Mlca»t5 Otffttt 

[0 0 3 9]^ld % Jg?17, 1 8 4»e>FET3 9<»1* 

Bfe-r>^-^>^z, **4&^. mmom^-k^^ 

■rSfeto, FET31, FET39, FET43i J t^ 
T«ftWCEIU«tt**U ^n^niis^-hitT©^ 
— b • V— XH©^SJS^aCgsl, Cgsf, Cgsa*«t 1 
Vffii3>^i'>Xgml, gmf, gmaOfttIS 

Cft6] 



(8) 



&mW-S - 2 7 4 5 8 4 



f T 



+ c 



1 jtwCgs! , „ 



£nif ima £ml 



'(6) 



[0 0 4 0] H*, FETCDJIffia^lSfi =gml/ 
(2nrCgsl) =gmf/ (2 7rCgsf) =gma/ (2 7T 
Cgsa) k^"5. C©k§©«SffliilB&£l2I2 IrI 
at^-f^-St, |ginifiIR||©ffiin;5 0 kffiiaffl (-1. 
/gmf) 0&ft6 1 k^f >y£*>*ffi { (1/gmf 
+ l/gma) Cgsl/gml} ©-f>^*>:*6 2© 

[0 0 4 1] git 5 0 ©ffiinffiRo £»£rS6 1 Offifitfl 

fclUb^t^© l/gmf ktsi:, (6) 5$tc;fctta 

6*U ftWifefc-f >^**fcbT» 
f^-TS. ClCDC:i:S:l2I3 S^VATift^-rSo p]|2Udu til 

3 i-SfCL/fcfeOffeS. — Sit 5 OOffiJrtfiitelS] 
EJCi'ttS rjgjlj&ijtj CDfla-Cfe-aTs IE©ffiin;fiS4*' 

©ftfcffiWtfSre'EI $ il-TS i k K .fcotffiiniffi 

roj , k-rsziktf-r-ts. 

[0 0 4 2] y— hfil 0 0/zm©FET 

3>^^>7gm=20ms, £5JIg*Cgs= 0 . 
16pF, jmmvmti = gm/ (2 7rCgs) =2 0 
GHz) ftffl^fctBft-f >*"**C*tt6'f >^-^> 
*Z, £§§t--l>L:fc<fctJ t R©JS&& ! f#te£[14 (a) # 
AVnia (b) fc^-To CCT, <£/8f 3#FET©4* 

— K@&^fteHi^b*£2©fc®£ffiJBi"£*>©k-r 

d cbHf W V3Vf# * >'*'& d = 0 , 1,2, 
4mSc0 4o©S-&t:-PV>T^UTfe5 1 , ±MU 

1 <- 1 



[0 0 4 3] 04 (b) C5%1ififilC«-R©«aaRWttiP." 
ftH±©J:-5C, Sm5 0©SJn<gR, *««ItKSf* 

[0 0 4 4] CftffiBSS 2 J 12 5 fcfcd ©PUEffJSIC J: £ 

iiiw 2 o o©ins&0-r-fe-5. ccdeuc&v* 

T> Ell i:B— OflJft, «*MfCttH-OW**ftUT 
$5, ■€-©SiBJ ; £#B&-ri). 01 k©£fc$i>S>fc>i)»5.fc 
-5fc> COilHi'f >^^2 0 Ofciu Wffi«D|&lfr-f >y 
1 0 OC^rbt^^CffiifQffiRfl ©JSSt7 lft* 

[0 0 4 5] t«tb^ EOlt»-f^*2 0 0tt, 
y-^»*<DFET3ltwi/t, y-h&i&T-A;*^ 

- KKEWbfcF ET 3 9 kF E T 4 3 C * 5 — #|rKD» 
«*fToT^*. FET39OKW>40tF 
ET4 3©V»— *4 5©S^kSg? 1 7 k©raCffiirS 
<KR, ©Sift 5 0£g^-T-5kk FET3 90V 
-v*4 1 kFET4 3©$*-b4 6H£ffiini7 1 fcjftR 

['0 0 4 6]*C, m?17, 18i>t.FET39«. 
Bfe-f>^-^>^Z, EIS&©jS?#f£f®*C 
tSfefe, FET31, FET39, FET43A J f^ 

T«ftWCHDWttft*U ^-n^ntf^-httT©^ 

— h • V— ^IBJOSSJg^SCgsl, Cgsf, CgsaiJJ: 
.IfffllaV^.^^^gmli gmf, gma©i&T-ggi 

•So " ' 

mil 



n 



[0 0 4 7] V^S, FET©jJlBfJ1156^fi =gml/ 
(2nrCgsl) = gmf/ (2 7rCgsf) =gma/ (2tt 
Cgsa) C©i:$©^MlHlK©llSSi2S:l2 6lc 

7ri1-. IpIllIH^I-i-StC, ffitn;fiRj©ffi*T;5 0 kffitrii 
«- {l/gmf+ (f /f t) ! Rfl> ©ffiin;6 1 k-f 
>y£*>*fiS { (1/gmf+l/gmi) Cgsl/g 



+ ( — + — )- T~> + R o 

gmf Sraa S ml 



(7) 



ml} Q4>4r#*>xe 2<Dm&M&£Wi&— 
5= ffitn;5 0©ffifitfSR, 1 £®b±£$<D 

{l/gmf+ (f/f t ) 'RfD k-TSk^ (7) SC 



(9) 



8-274 5 84 



[0 0 4 8] ddT, ^-M10 0,um©FET (ffi 

o. i6pF, mmmmnf, =gV (2 7rcgs) = 

20GHz, b'l/>f>3i'^*>^Gd=2mS) t 

■L*J:VR©««fttttt*BI7 (a) *J:VHH (b) 
Kn^-r. rcDST-iiVSifbfBRf^O, 10, 5 0 £2© 

— h utt^jvefiHu:*:* s © * © 1" 5 * © *: "f 

«. JSSE5 0©fflfiW*R| SOttS. 

: [0 0 4 9] |u&CDEI4 (b) £:fci*?iffiift£-R©J5i£ 

U 07 (b) t^ti^t, «^f*lltta«5©W« 

ffiirCfitRfl^S^JK: iflgfr* * - 4:T?±IB<DfflttftWtt© 
^•fb^ffiiTf-scifctf-e^a. f E6©«ifG6 
ltfifrs {- (f/f T ) l Rfl> ©«SaR«#ttC:J:. 
oT, 12 4 (b) CtfI-FW >3 

! [o o 5 o] 'dOifc&iaa&ffl^TS&rei-*. piehs 
mm^^M j 

' (b) CiPLfciS^©fll*ftWte<&. DB8S:43W'* 
U 1 0 GH z *«IM«*-CttIE©a3fcfl[ 

ifc*rra. Jam 7 iat&tn<&Rniz&-5< {- 

(f/f T ) 'Rfl> «D«*SW«£Bu IB8IC*I*S r » 
AJfflftC J: U»^**fcftffl^Cj CfflS U 1 0 GH 

Lzi£fil£j®;l5JS&&^^tt£©&Ktt£^*3« L 

1 



_-C- -i — (f-) z R f2 + (r~~ 



ft, 08 £431*3 r»«fLi ©tttt, f **5**a«life 
roj , ©«ftt*«»6h«. 

[0 0 5 1] W±Oi5C, Sift 7 1 OffiSTlfitRfl^P 

arse: Hf#©i«i/-f >3>^^>^fifc»u 
(bi'3*#jh) ssiu esu«5*««as» 

tt£J*fc**:i l&tfot, *g9&gffi® 

[0 0 5 2] CHJBfcJS 3 } H9ttiOHSfi?BJ!SK:«J;5 

«hbk 3 o ooiaBMsress. c©Hfc^ 

[0 0 5 3] C©tB»-f 3 0 0 HU V-*JStt 

CFET3 1C*tbT, 7— h»*TJ*^3— KSBttU 
fcFET 3 9 £:F ET 4 3 £ <fc t)— ^©JiSSff -oX 
V>3. FET3 9<OI«W>40J:FET43© 

V-^4 5 0Mt« ; Fl 7 iiOM^ffitnifitRo ©*£ 
ift5 0*«trT*4:i:*E» F E T 3 9 (Dtf— h 4 2 i: 
F ET3 1©V— >13 3H^^fitRf2©ffiin;7 2 £§E 

[0 0 5 4] ifets Sg?17, 1 8*»6FET3 9{H!J£ 
J&fc-f >K— • ^>^Z, [s]fi&©«?flrS:fg^£ 
1-£>fc«>, FET31, FET3 9, FET43tft^ 

— h • v— *|HKDSSJ£JIS*Cssli Cgsf, Cgsa£«fc 
lfffil3>^^>^gml, gmf, gmaffl»t-il 

snsttii^ -f >£-^>*Zofcfc{fc5CT-4-*£ft 

-5. 

[ft 8] 

+ R G )_ i^ }+R o 



(8) 



[0 0 5 5] FET ©»*?#«» f t -Sml/ 

(2 7rCgsl) =gmf/ (2 7TCgsf)=gma/ (2re-Cgs 
a) hi"*- dfflh#©lffffilH]SS©[I]S&I2£01 0C5s 
1% BH2t^1-i-5 SmfSRo©SJT;5 0 fcffilrCfit 
- {l/gmf+ (f /f T ) *Rf2} <D&tK6 1 ii-T > 
■$rp#>xm { (l/smf+ l/gma-Rf2) Cgsl 
/gml} O-f >y^^>^6 2©B|[?iJia8Sk8Ua— S 
1-5.. SJrt5 OOffifftfSRo ft»fit6 1 fcHb^:#^© 
{l/gmf+ (f/f T ) 'Rf2} 4:1"* i:, (8) SC 
t^ttSlfifft^* 1 *!***^ Z, 

*£\sxmttz<. 

[0 0 5 6] dCTs 0 0/imOFET (ffi 

53 >^^^gm= 20ms, ^^JlSSCgs = 



0. .i"6pFv""«WW*ft*i = (gm/2 7rCgs) = 
2 0 GH z, FW >i3>^^>^Gd=2mS) * 
fflV^fefll&^ , >y^^t^fL/"C, ffijTt7 2©«tni{aRf2 

. utR©wtt»»tttiai i (a) &£z?mm (b) 

1". coHTftt, i£JMRf2=0, 10, 5 0n©3o 
©S^-S^UtfeSo fe*3, ^ffll-S&FETC^-b 
♦itt-Eft-eftlR] ?© %©*ttfflf * $><DttZ = 
Sfe, ^ft5 0©«tftfltR|tt0k-f*. 
[0 0 5 7] fj*S©EI4 (b) fc*t*4aa/WHl©JII* 

^^©M^^tf^-fbl-Sih^t)* 1 *. 

U 01 l (b) ic^l-ipic, $S£1-5££ffiin;©JI 

^St^ttASffiiT; 7 2©SJfLfBRf2K:^U.T^b1-S© 



(10) 



^M^8 - 2 7 4 5 8 4 



[0 0 5 8] W±©«fc-5 ffitfi? 2 ©J£tn;filRf2ftii 

TaWfe«*W«fcfT$ £fc> 3£St;5 0 

©aafc«Ri ft»8fcR«-*-4£i:?» S«»c«^-r 

SffiffCMifc (0 3ft#8SO ftUffSU {gS£&JS&gtf$ 
ttftj*fc*5 l/fctf^t, **Jt»»ffl 

[oo 5 9] c&hb&jhhd 01 2&z<DmmzmK& 

Zt&SM 4 0 0 ©ESSEX'S ;r©EI£:fc^ 

0 5 iilsI-fflSBffi, «*<fffcttB-©8F-9ftfl-bT 

^©Bwiftflrei-a. 

[0 0 6 0] £©fttt-f >*"**4 0 Ottx V— *80fi 
©FET3 1tC*fbT, b 3 -H««b 

fcFET3 9 i:FET4 3C«t 5— *fiIOilBl*ff oT 
FET 3 9 © b* W >4 0 i:FET4 3© 
4 5 ©gjfe&iii^ 1 7 i:©RS£i£$n;fiSR| ©& 
St5 0ft««rt-*i:fc*C* FET31®y-h34J: 
V— *3 3Hfc«i/MtRf3©JStt7 3ft«l*bTH*. 

[0 0 6 1] i^^l 7,1 8)(P?,FET3 91g 

Bfc<>^— ^>*Z, ft^to-So Il£&©j&?#fftfBi££ 
tSfcft, FET31, FET39, FET4 3i s t^ 

-b • V— *IHI©2»2Ji€f*Cgal f Cgsf, Cgsa43«t 
IFfBSnV^^V^gml, gmf, gma©£rc--£;h. 
• J Pft&SUFft5 4>©i:*"3. £©fc§©^f6[3S&©lI]e§ 

m\t, »0HzaflE©fls^wjsdR?ifettiMaiai 3©* 

5fcJfe4. »»E7 3©ffiitfitRf3S {gmf/ (gml 
gma) } i:t5fc^ *£iJt6 KDttSttttfO b 
fctfot, *£trC5 0©ffi$lflSR, ft 0 fcfSCfcCJ::? 

-f >^*>*J52#©#X'-5-X.£ft5. 
[0 0 6 2] -ECt, b«l 0 0/zm©FET (*§ 
I3>^*>7gm'=2 0ms, £SJf£MCgs= 
0. 16pF\ Wtimtiakt T =gm/ (2 7TCgs) = 
20GHz, KW>3>^*>*Gd=2mS) ft 
EUfciBlIK >-$r?*K.ttLT, ««7 3©ffiiri;<aRf3 

vR©ra&i&^f , isftia 1 4 (a) (b) 

1". CCHTftt, ffi6t<SRf3=5.0, 10 0, 1GQ© 

- b Htt« *i-e*xH $ © © ft 1" ?• t © £ 1" 
5. ffifti;5 OCffiJrCifiR, ttOfcl"*. 

[0 0 6 3] 93*§©04 (b) t*tt«atft»ROW» 
»1*t£l2a»&* b'W>:3>^*>;*<aa j £{b1~S2: 
»^*©ffltfcM^#*fls1-*£fc#fc*5. b*> 
U El 4 (b) t^-r«ta«c, «4-rsm«H£tfC©)l 



mttft&&t&tK7 3©ffiin;<SRf3{c^u-r^-fb^-.s© 

X\ J£irb7 3©ffitrbfitRf3ft^{C|g^1-*C:i:T-> % 

ffi3&m2t.mm^ ±B©ffl88M«s©3Mbftifflt-*-* 

[0 0 6 4] W±© iat, 7 3 ©SJrCflt Rf 3ftH 
gt&zt.T\ m-#©b"W>:3>* r $'*>;*<fi£*rb 
T«1ZJJfeJi5fe*l«ftff -5' £ ktfX- & «. • Sift 5 0 
©ffiiafitRi ftft«IK:»S1-*C&T?, 
5SiriM& (0 3.ft#88) ft»«U <£8ifcfcJ5&$tf£ 
tt^tt5 3i:4!-C#S. bfc#^>T, *mMBm<D 
tSUbsOPPfiP*** ntt£W±©Jfl«Scfc*v^T* 

[0 0 6 5] CXffBfti5 3 El 5 BLC©SaK#JBfc * 
3t6S(M' 5 0 O©lIg&0T-fc5o i©HC*v> 

t, 05 i:|H]-©SBffi, «*«SfcttH— ©»**«■ bT 
»&, *<6KBBft**r*. 

[0066] c©ie»-f * 5 o o ou v — .as* 

OFET3 1CSLT, y— b*»"e**=i— Kiftttb 

F E T 3 9 £ F E T 4 3 «fc »3 — ;£|Sl©*§SftfTO X 
V>S. Sfc, FET3 9©b*l"f >4 0 £:FET4 3© 
v-*4 5©a«Wli:<IH?l 7 ^©WCffii/tfSR. ©i£ 
trC5 OftgEM-TSililtit, FET43C1»W>44 
ilFET 3 lfiD^-b 3 4Ht*SirCffiRf4©te*T;7 4ft 

[0 0 6 7] &{c, y-H100 >um©F E T («E 
3>^^>^gm=2 0ms, ^S®^SCgs= 0 . 
■16pF, jESrJa^iSf t =gm/ (27rCgs) =2 0 

fclfi»-f >*"**C**bT» Sta7 4©SStfflRf4ft^ 
•fb$-frfeS-&C % OK-^Z, {CM-rSLiSiUf 
R©JB»Bt«ttftiai 6 (a) *irffilBI (b) 
1". d©HT?fck ffi*n;ffiRf4= 0, 200, 4 0 0 C1O 
3-3©»dft5%bT*i. effltS^FETO^ 

— Hitt*n*nrat*s*©*©ft««f«*©i:> 

5o StA5 0©ffiUtfitR, ttOfc-TSo 

[0 0 6 8] flti*i©H4 .(b) tC*{tSJ£tn;^'R©JS& 

u 016 (b) ic^t«tat, »±^-*Attast©« 

SSt1*tt#ffitri;7 4©JfittfitRf4JC*6fr»b^-«© 
X; S»t7 4©iaa)tffl[Rf4ftaWCIBS£^-*^4:^ K 
IG^S 2 RKRCx ±E©««»1«£fflaEfl3ft»«'J-* C 

[0 0 6 9] W±fflJ:^ K, SJa7 4©ffiSi;fiIRf4ftra 
g-TSdii-CN ffiJ3-<D¥l"( >3>*r** ^>7; fitted b 
Ta«*a*»«ftfriCl4:4 t T?S4. SJt5 0 

©gtnifiRo ta«itaasi«ci:^ jtwwtjBit- 

5i£^«5fe (0 3ft#^) ftli«b^ ffi»^«:jm%R49 

ttft^fe-a-sct^T-ts. bfc#-3-j\ *^steffjfli© 



(11) 



ftmW- 8-274584 



[0070] -eor, w±fittwufcS-^SE^3iot6i!i'f 

©ffl»£J^IIK©^ffl<b:Maft*±fcU 3>5=>-if-fc 

SffiSJia^-f >>P©MEE£^fb£-£S£ i:C«fcoT, 
FET©fflS3>*'£*>*Snii& s ge{bib, tfcfiK >^ 
#&<D'( >y&#'>Z{$.$:°H&.~Z%Z>Z.bipt>* MEM 

[0 0 7 1] ±i£b*:*0BBffl 1~5C* 

I^T, <£Jl&T-©^ffiI]&#C:ft£©#fi;5&^S© i &© 

i:HI*Tfeiitt, ±ffifi^©Il§Mte8i:l>"t:*Av^ cr 

>^7^[£©y— *g$fe©FET 3 1 £, V— 
FETk^- Hga&©FETA»£>i&S#;*=i — KJglfcll 

fg«j>f >^*©[IIS§E£, HJfi^JSl~^J6J&JI85C 

[0072] mx\t, mm&m i c»*st- 3®s&i£f££ 

UTFET 3 5* s jIAn$nT*5t), 12 1 © V— *&&© 
FET3 1A S , FET 3 l:fc«fcVFET3 5fl>£fi&3V 
-;*gifc#*:3-FFETCg§gl*?>*vrv>?>. £ 
FET 3 50Dm©^*e>tFETS)&iQb-r, V— 

A^. ^bt, fiLtOi?t*jai/T%, ^fll»JSl~ 

[0 0 7 3] 2 > * fc, jg/l^T-CD^ffillg&i) 1 

SOBKJBl-'5i:BI«ft*2©«|fcbT, ^-b&ttl* 
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